3,4-Methylenedioxymethamphetamine induces monoamine release, but not toxicity, when administered centrally at a concentration occurring following a peripherally injected neurotoxic dose.
There is good evidence that 3,4-methylenedioxymethamphetamine (MDMA)-induced neurotoxicity results from free radical formation. However, it is unclear whether it is the presence of MDMA or a metabolite in the brain that initiates this process. We wished to measure the concentration of MDMA in the brain following peripheral administration of neurotoxic doses and examine the effect on acute monoamine release and the subsequent neurotoxic loss in 5-hydroxytryptamine (5-HT) content when a high concentration of MDMA was infused into cerebral tissue. Selectively placed microdialysis probes were used to determine both the concentration of MDMA in the brain following peripheral injection and the degree of 5-HT release. Monoamines in dialysate and tissue were measured with standard HPLC techniques. MDMA, administered intraperitoneally, at doses of 10 and 15 mg/kg, which produce neurodegeneration, resulted in an estimated cerebral extracellular concentration of MDMA of 11 and 20 microM, respectively. When MDMA (100-400 microM) was perfused through a selectively placed microdialysis probe it dose-dependently increased 5-HT release in the hippocampus and dopamine release in the striatum. Seven days after perfusion of MDMA the concentration of 5-HT and its metabolite, 5-hydroxyindoleacetic acid was unchanged in the ipsilateral side of the brain of normothermic rats and also in the brains of animals made hyperthermic to mimic the acute effect of MDMA given peripherally. In contrast, perfusion with 5,7-dihydroxytryptamine (400 microM) markedly decreased the cerebral 5-HT content. A second probe, also placed in the hippocampus at a distance of 1 mm from the main probe, revealed that during the perfusion of MDMA (400 microM) the estimated extracellular concentration of MDMA in the hippocampus was between 10.4 and 19.5 microM, i.e. in the range of concentrations observed after systemic injection of neurotoxic doses of MDMA. These data demonstrate that MDMA when injected directly into the brain produces 5-HT release but no neurotoxicity, suggesting that it must be metabolised peripherally in order to produce compounds that induce free radical formation and neurotoxicity in the brain.